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Systematic Review and
Meta-Analysis of Sex Differences
in Social Contact Patterns and
Implications for Tuberculosis
Transmission and Control

Katherine C. Horton, Anne L. Hoey, Guillaume Béraud, Elizabeth L. Corbett, Richard G. White

Social contact patterns might contribute to excess burden
of tuberculosis in men. We conducted a study of social
contact surveys to evaluate contact patterns relevant to
tuberculosis transmission. Available data describe 21 sur-
veys in 17 countries and show profound differences in sex-
based and age-based patterns of contact. Adults reported
more adult contacts than children. Children preferentially
mixed with women in all surveys (median sex assortativity
58%, interquartile range [IQR] 57%—59% for boys, 61%
[IQR 60%—-63%] for girls). Men and women reported sex-
assortative mixing in 80% and 95% of surveys (median
sex assortativity 56% [IQR 54%—-58%] for men, 59% [IQR
57%—-63%] for women). Sex-specific patterns of contact
with adults were similar at home and outside the home for
children; adults reported greater sex assortativity outside
the home in most surveys. Sex assortativity in adult con-
tacts likely contributes to sex disparities in adult tuberculo-
sis burden by amplifying incidence among men.

Tuberculosis (TB) is the leading infectious cause
of death worldwide; there were an estimated 1.3
million deaths during 2017 (I). Approximately 25%
of the world’s population is infected with Mycobacte-
rium tuberculosis (2), the bacterium that causes TB (3).
Of 1.7 billion persons infected with M. tuberculosis,
TB developed in 10 million persons during 2017 (1,4).
Despite major investment in disease control efforts
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since the 1990s, progress has been slow; incidence is
currently decreasing by only 1.5% /year (3).

TB predominantly affects men, who have 60% of
reported cases and 65% of reported deaths globally
(1). Men are less likely than women to access timely
TB diagnosis and treatment (5,6) and remain infec-
tious in the community for a much longer period
(5,7). The impact is apparent from recent prevalence
surveys of undiagnosed TB, which offer the most ac-
curate measure of disease burden (1) and confirm
pronounced sex disparity; men account for 70% of
infectious cases in the community (5).

Critically, M. tuberculosis is spread person-to-
person by airborne transmission. Undiagnosed
infectious TB is the key driver of ongoing trans-
mission, and most TB episodes reflect recent trans-
mission from adult contacts (3). The excess burden
of TB in men might be a result of broader socializa-
tion patterns that emerge during adolescence (8,9).
The risk for TB in men might be amplified if sex-as-
sortative (like-with-like by sex, male or female) mix-
ing is prevalent, such that men have greater contact
with other men than with women (5). Sex-specific
social contact patterns might also be useful in un-
derstanding TB in women and children, as shown
by analytical results suggesting most new M. tuber-
culosis infections among men, women, and children
in South Africa and Zambia can be attributed to con-
tact with men (10).

Data from social contact surveys provide in-
sight into how individual behaviors drive disease
dynamics at the population level (11), providing
better predictions of patterns of infection for re-
spiratory pathogens (12,13) than can be made from
assumptions of homogenous or proportionate mix-
ing (14). Several analyses have examined sex dif-
ferences in social contact patterns, although most
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analyses report sex differences in the number of re-
ported contacts. Only a few analyses have assessed
the sex assortativity of contacts in sufficient detail
to provide major insights into the transmission po-
tential for diseases with major sex disparities, such
as TB (10,15,16).

We conducted a systematic review and meta-
analysis to examine sex differences in the number, sex
assortativity, and location of social contacts reported
by children and adults. Our main aims were to evalu-
ate sex-based social contact patterns in children and
adults, sex-assortative mixing among adults, and the
frequency of contact between men and boys, men and
girls, and men and women.

Methods

Search Strategy

We conducted this systematic review according to
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) (Appendix 1 Checklist
1, https://wwwnc.cdc.gov/EID/article/26/5/19-
0574-Appl.pdf) and Meta-Analyses of Observational
Studies in Epidemiology (MOOSE) guidelines (Ap-
pendix 1 Checklist 2) in accordance with a published
protocol (17). We identified publications describing
social contact surveys conducted during January 1,
1997-August 5, 2018, through searches of PubMed,
Embase, Global Health, and the Cochrane Database
of Systematic Reviews (Appendix 1 Table 1). We
searched reference lists from included publications
by hand and contacted researchers with expertise in
these surveys, particularly authors of a recent system-
atic review (18), to assist with identification of rele-
vant publications.

Two authors (K.C.H. and A.L.H.) independent-
ly reviewed titles and then abstracts, in parallel, for
relevance and included publications identified by
either author for full-text review. These authors also
reviewed full texts to determine which publications
met inclusion criteria and then reviewed texts and
supplemental materials to determine whether data
on sex were recorded for participants and contacts.
These authors contacted publication authors if it was
unclear whether these data had been collected.

K.C.H. extracted data on methods from includ-
ed surveys by using a piloted electronic form and
gathered datasets from supplemental materials or a
social contact data repository (https://www.social-
contactdata.org) if results were not reported in a
format necessary for meta-analyses. When datasets
were not publicly available, K.C.H contacted authors
and asked them to share relevant results or data.

Sex Differences in Social Contact Patterns and TB

Inclusion and Exclusion Criteria

The review included cross-sectional surveys con-
ducted to assess social contact patterns relevant to
airborne disease transmission that recorded partici-
pant sex and contact sex. We included only surveys
that recorded all contacts over the survey period;
we excluded surveys that examined only a subset of
participants’ contacts (e.g., only those within a work-
place or with other participants). We also excluded
surveys that included only participants or contacts of
a single sex and, because of limited sources for trans-
lation, publications in languages other than English.
When we identified >1 report for a single survey, we
included the earliest source or most complete dataset
and excluded other records.

Survey Quality

We assessed each survey by using the Appraisal
Tool for Cross-sectional Studies (AXIS tool). This tool
evaluates survey design, reporting quality, and risk
for bias (19).

Definitions

We considered participation equitable by sex if each
sex made up 45%-55% of the survey population.
We adjusted numbers of participants for analyses of
physical and location-based contacts to exclude par-
ticipants who did not report this information.

We stratified participants and contacts by age as
children (boys and girls) and adults (men and wom-
en). For most surveys, adults were defined as persons
>15 years of age (1); in instances where aggregate age
categories did not enable disaggregation at this cutoff
point, we used the nearest possible value. We defined
close contacts, including physical and nonphysical
contacts, according to survey-specific definitions,
typically by a conversation longer than a greeting or
>3 words.

We defined sex-assortative mixing as like-with-
like contacts according to sex (male or female), either
within age groups (e.g., men-with-men) or between
age groups (e.g., men-with-boys). We defined prefer-
ential mixing as more mixing with 1 sex/age group
than another.

Data Analysis

For each survey, we calculated the average number
of contacts over a 24-hour period for each sex/age
category of participants with each sex/age category
of contacts. For surveys in which data were collected
over a 48-hour period, we divided the number of con-
tacts by 2. For surveys in which data were collected
over a 72-hour period, we divided the number of
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contacts by 3. We compared the average number
of contacts across sex and age groups by using the
Mann-Whitney-Wilcoxon test.

We calculated the percentage of sex-assortative
mixing with 95% Clopper-Pearson Cls as contacts
with the same sex divided by total contacts. We as-
sessed sex-assortative mixing in children’s contacts
with children and adults and in adults” contacts with
children and adults. We also compared the propor-
tion of sex-assortative mixing by contact location:
contacts within the home and contacts outside the
home and, among contacts outside the home, con-
tacts at work (for adults), school (for children), and
elsewhere. We assessed heterogeneity by using the I?
statistic (20) and summarized findings across surveys
by using the median and interquartile range (IQR).

We estimated the percentage of boys’, girls’, men’s
and women’s adult contacts with men for subgroups

Publications identified
through database searches
(n =1,286)

based on survey setting characteristics (region, set-
ting, and TB burden) and survey methods (sampling
methods, reporting duration, age cutoff values for
adults, and participation by sex). We excluded con-
tact events for which the participant’s sex or age or
the contact’s sex or age was missing. We made no ad-
justments for nonparticipation or nonsampling and
used no weighting. We performed all analyses by us-
ing R version 3.2.2 (21).

Results

Of 124 full-text publications reviewed for eligibility,
we excluded 76 (Appendix 1 Table 2), and identified
48 that had eligible methods (Figure 1). Twenty-three
publications described surveys that did not, to our
knowledge, record sex and age for participants and
contacts (Appendix 1 Table 3); 25 publications de-
scribed surveys that were known to have recorded

Figure 1. Preferred reporting
items for systematic reviews and
meta-analyses flowchart used for

PubMed (n = 485)
Embase (n = 516)
Global Health (n = 275)

Cochrane (n=10) (n=10)

Additional publications identified
through other sources

analysis of sex differences in social
contact patterns and tuberculosis
transmission and control.

——

Publications
(after duplicates removed)
(n =590)

!

Publications screened by title
(n =590)

Publications excluded
(n =365)

!

Publications screened by abstract
(n =225)

Publications excluded
(n=101)

!

Full-text publications
assessed for eligibility >
(n=124)

Mixing defined by attendance at events or

Publications excluded
(n=76)
Reasons for exclusion:

Data published elsewhere (n = 26)
Subset of all contacts (n = 25)
Modeling contact patterns (n = 13)
Review or perspectives paper (n = 5)

involvement in activities (n = 4)
Method paper (n = 2)
Single sex (n=1)

A 4

Publications with eligible methods
(n=48)

A 4

Publications excluded
(n=23)

!

Publications that collected sex and
age data for participants and contacts

A 4

Publications excluded
(n=11)

(n = 25)

'

Publications for which data
were available for meta analysis
(n = 14 publications
describing 21 surveys)
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sex and age for participants and contacts (Appendix
1 Table 4). Data were available for meta-analysis from
14 publications describing 21 surveys (10,13-16,22-30)
(Table, https:/ /wwwnc.cdc.gov/EID/article/26/5/19-
0574-T1.htm; Appendix 2, https://wwwnc.cdc.gov/
EID/article/26/5/19-0574-App2.xlsx).

Included surveys had >22,146 participants and
270,308 sex-specific/age-specific contacts. Surveys
were conducted in 17 countries: 4 surveys with 5,085
participants in Africa, 1 survey with 558 participants
in the Americas, 11 surveys with 11,260 participants
in Europe, and 5 surveys with 5,243 participants in
the Western Pacific region. Thirteen surveys were
conducted in high-income countries, 5 in upper-
middle-income countries, 2 in lower-middle-income
countries, and 1 in a low-income country. Ten surveys
were conducted at a national scale; 11 were subna-
tional. All surveys were during 2005-2016. Seventeen
surveys included child participants; 20 adult partici-
pants, and 16 both children and adults.

Participation by Sex

Participation by children was considered equitable
by sex in 15 (88%) of 17 surveys. In 2 (12%) surveys,
participation by boys substantially exceeded that
by girls; boys made up 56% and 57% of the popula-
tion of each survey. Participation by adults was con-
sidered equitable by sex in 11 (55%) of 20 surveys.
In 8 (40%) of 20 surveys, participation by women
substantially exceeded that by men; women made
up 56%-83% of the population of each survey. In
1 (5%) survey, participation by men substantially
exceeded that by women; men made up 60% of the
survey population.

Social Contacts by Boys and Girls
The median number of contacts reported over a 24-
hour period was 12.9 (IQR 9.3-15.9) for boys and 13.5
(IQR 9.5-15.9) for girls (Appendix 1 Table 5); the dif-
ference in numbers of contacts was not significant (p
= 0.92). Approximately half of contacts reported by
boys (median 53%, IQR 43%-55%) and girls (median
51%, IQR 45%-56%) were with other children.
Among contacts of children with other children,
we found strong evidence of sex-assortative mixing
reported by boys in 15 (88%) of 17 surveys and by
girls in 15 (88%) of 17 surveys (Figure 2, panels A, C;
Appendix 1 Table 6). The median percentage of sex-
assortative mixing in contacts with children was 62%
(IQR 59%-63%) for boys and 59% (IQR 59%-65%) for
girls. Summary measures are not reported because of
substantial heterogeneity between surveys (I> = 96.3%
for boys, 12 = 95.6% for girls).
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Among contacts of children with adults, there
was no evidence of sex-assortative mixing reported
by boys and strong evidence reported by girls in 17
(100%) of 17 surveys (Figure 2, panel B, D, Appendix
1 Table 6). The median percentage of sex-assortative
mixing was 42% (IQR 41%-43%) for boys and 61%
(IQR 60%-63%) for girls. Boys reported preferential
mixing with women in 15 (88%) of 17 surveys. Sum-
mary measures are not reported because of substan-
tial heterogeneity between surveys (I* = 73.8% for
boys, I? = 44.3% for girls).

Most contacts reported by children took place
outside the home (median 65% [IQR 62%-72% for
boys], median 67% [IQR 56%-73%] for girls) (Ap-
pendix 1 Table 7). The sex assortativity of chil-
dren’s contacts outside the home was similar to that
at home. Among contacts with children, boys and
girls reported more sex-assortative mixing in con-
tacts outside the home than at home in 6 (43%) of 14
surveys for boys and 5 (36%) of 14 surveys for girls
(Figure 3, panels A, C; Appendix 1 Table 8). Among
contacts with adults, boys reported no more sex-as-
sortative mixing in adult contacts outside the home
than at home in 14 (100%) of 14 (100%) surveys, and
girls reported more sex-assortative mixing outside
the home than at home in 6 (42%) of 14 surveys (Fig-
ure 3, panels B, D; Appendix 1 Table 8). Summary
measures are not reported because of substantial
heterogeneity between surveys (I* = 88.4% for boys,
I*=83.0% for girls).

Among contacts of children outside the home,
~50% of contacts of boys and girls contacts (median
56% [IQR 39%-62%] for boys, median 55% [IQR 38%-
63%] for girls) occurred at school (Appendix Table 9).
We found few differences in the sex assortativity of
contacts at school compared with those at other loca-
tions outside the home (Appendix 1 Table 10, Figure
1). Summary measures are not reported because of
substantial heterogeneity between surveys (I* = 84.7%
for boys, I = 74.1% for girls).

Social Contacts by Men and Women

The median number of contacts reported over a 24-
hour period was 11.1 (IQR 8.1-15.3) for men and 11.6
(IQR 7.8-14.3) for women (Appendix 1 Table 11); the
differences were not significant (p = 0.88), and the
total number of contacts reported by adults did not
differ from the total number of contacts reported by
children (p = 0.26). Most contacts reported by men
(median 91% [IQR 88%-93%] and women (median
87% [IQR 83%-90%]) were with other adults, which
was significantly more than the number of adult con-
tacts reported by children (p = 0.01).
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Among contacts of adults with children, there
was strong evidence of sex-assortative mixing report-
ed by men in 4 (20%) of 20 surveys and by women
in 4 (20%) of 20 surveys (Figure 4, panels A, C; Ap-
pendix 1 Table 12). In 15 (75%) of 20 surveys, there
was no major evidence of preferential mixing by sex
reported by men or women in contacts with children.
The median percentage of sex-assortative mixing was
53% (IQR 50%-57%) for men and 52% (IQR 50%-54%)
for women. Summary measures are not reported be-
cause of substantial heterogeneity between surveys
(*=76.3% for boys, I = 81.6% for girls).

Among adult contacts with other adults, there
was strong evidence of sex-assortative mixing re-
ported by men in 16 (80%) of 20 surveys and by
women in 19 (95%) of 20 surveys (Figure 4, panels B,
D; Appendix 1 Table 12). The median percentage of
sex-assortative mixing was 56% (IQR 54%-58%) for
men and 59 (IQR 57%-63%) for women. Summary
measures are not reported because of substantial

South Africa 2010 i ——
A Zimbabawe 2013 —— :
Peru 2011 ' —e—
Belgium 2005-2006 : —
Belgium 2010-2011 1 —e—
Finland 2005-2006 ' —e—
France 2012 ' -o
% Germany 2005-2006 : —_—
g Italy 2005-2006 ! ——
O Luxembourg 2005-2006 | —e—
Netherlands 2005-2006 ' —o—
Poland 2005-2006 ! ——
United Kingdom 2005-2006 : ——
United Kingdom 2012 t @
China 2010 ' -
China 2015-2016 ' — —
Vietnam 2007 : —
0.3 0.4 05 0.6 0.7

Proportion sex-assortative mixing (95% Cl)

South Africa 2010 ' —e—
c Zimbabawe 2013 —e— '
Peru 2011 : ——
Belgium 2005-2006 : —_—
Belgium 2010-2011 | ——
Finland 2005-2006 ' ——
France 2012 : ——
3 Germany 2005-2006 : ——
g Italy 2005-2006 ! ——
O Luxembourg 2005-2006 | ——
Netherlands 2005-2006 : ——
Poland 2005-2006 ! ——
United Kingdom 2005-2006 : —e—
United Kingdom 2012 —
China 2010 ' —-—
China 2015-2016 : —_——
Vietnam 2007 : —_—
0.3 04 05 0.6 0.7

Proportion sex—assortative mixing (95% Cl)

heterogeneity between surveys (I> = 98.1% for men,
I?=97.0% for women).

Most contacts reported by adults took place
outside the home (median 74%, IQR 62%-77% for
men; median 70%, IQR 54%-76% for women) (Ap-
pendix 1 Table 13). Contacts of adults with children
showed similar sex assortativity at home and outside
the home (Figure 5, panels A, C; Appendix 1 Table
14). Among contacts of adults with adults, there was
more sex-assortative mixing by men and women in
contacts outside the home than in contacts within the
home in 14 (93%) of 15 surveys (Figure 5, panel B, D;
Appendix 1 Table 14). Summary measures are not re-
ported because of substantial heterogeneity between
surveys (I? = 63.1% for men, I* = 28.6% for women).

Among adult contacts outside the home, *33% of
contacts of men and women (median 35% [IQR 28%-
39%] for men, median 29% [IQR 26%-34%] for wom-
en) occurred at work (Appendix 1 Table 15). Because
adults reported few contacts with children at work,
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Figure 2. Analysis of sex differences in social contact patterns and tuberculosis transmission and control showing proportion of contacts
with the same sex as reported for A) boys with boys, B) boys with men, C) girls with girls, and D) girls with women. Forest plots of sex-
assortative mixing in contacts show contacts (black dots) and 95% Cls (error bars) reported by boys (A, B) and girls (C, D) with children

(A, C) and with adults (B, D).
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Figure 3. Analysis of sex differences in social contact patterns and tuberculosis transmission and control showing proportion of contacts
with the same sex, disaggregated by location, as reported for A) boys with boys, B) boys with men, C) girls with girls, and D) girls with
women. Forest plots of sex-assortative mixing show contacts at home (black dots) and outside the home (gray dots) with 95% Cls (error
bars) reported by boys (A, B) and girls (C, D) with children (A, C) and with adults (B, D).

ClIs are wide for sex-assortative mixing estimates for
men and women in most surveys (Appendix 1 Table
16, Figure 2, panels A, C). Men reported more sex-as-
sortative mixing in contacts with other adults at work
compared with contacts elsewhere outside the home
in 12 (80%) of 15 surveys and elsewhere in 1 (7%) of
15 surveys (Appendix 1 Table 16, Figure 2, panels B,
D). Women reported more sex-assortative mixing at
work compared with contacts elsewhere outside the
home in only 2 (13%) of 15 surveys and elsewhere in
1 (7%) of 15 surveys. Summary measures are not re-
ported because of substantial heterogeneity between
surveys (I? = 32.3% for men, I* = 87.0% for women).

Subgroup Analyses

Subgroup analyses did not show clear differences
in the frequency of contact with men by survey set-
ting or method. There was little variation in survey
characteristics measured by the AXIS tool (Appendix
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1 Table 17). Substantial heterogeneity remained in
summary measures for subgroups examined (Appen-
dix 1 Table 18).

Discussion

The main finding of this systematic review and meta-
analysis of 21 social contact surveys in 17 countries
is that sex differences in social contact patterns are
profound, to an extent likely to be amplifying sex dis-
parities in the adult burden of TB in many settings.
Differences in sex-specific and age-specific social con-
tact patterns between children and adults suggest a
behavioral shift during adolescence, potentially driv-
ing the emergence of sex difference in TB epidemiol-
ogy in adults. Sex-assortative mixing in adult contacts
was reported by men in 80% of surveys and women
in 95% of surveys. These findings have critical impli-
cations for men’s health and for broader TB preven-
tion efforts because half of men’s contacts, one third
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of women'’s contacts, and one fifth of children’s con-
tacts were with adult men.

Social contact patterns clearly differ for children
and adults. There was no major difference in the total
number of contacts reported by children and adults.
However, half of children’s contacts were with other
children, who are less likely than adults to have TB or
to transmit M. tuberculosis (31), and most adult con-
tacts were with other adults. Children of both sexes
frequently reported preferential mixing with women
in adult contacts, and men and women both reported
sex assortativity in contacts with other adults.

Among children, sex-specific patterns of con-
tact with adults were similar at home and outside
the home, and preferential mixing with women was
reported across locations. Although many contacts
were reported at school and substantial child con-
tact time occurs at school (25), those contacts include
few adult contacts and therefore limited opportuni-
ty for exposure to M. tuberculosis. These differences

South Africa 2010 -

A South Africa 2011 ——

Zambia 2011 —
Zimbabawe 2013 —-— :
Peru 2011 —
Belgium 2005-2006 ——
Belgium 2010-2011 ——
Finland 2005-2006 —:—.—

- France 2012 -

GE, Germany 2005-2006 —l—

(3 Italy 2005-2006 1 —
Luxembourg 2005-2006 : ——
Netherlands 2005-2006 ——

Poland 2005-2006 :—.—

United Kingdom 2005-2006 1 ——
Australia 2008 —t———
Australia 2013 —_ -
China 2010 —e—
China 2015-2016 | —
Vietnam 2007 ———
0.3 04 0.5 0.6 0.7

Proportion sex—assortative mixing (95% Cl)

South Africa 2010 | —e—

C South Africa 2011 | ——

Zambia 2011 -——
Zimbabawe 2013 ——
Peru 2011 ——
Belgium 2005-2006 -:—.—
Belgium 2010-2011 —or—
Finland 2005-2006 +

- France 2012 ——

“E’ Germany 2005-2006 —e—.—

8 Italy 2005-2006 ——
Luxembourg 2005-2006 +
Netherlands 2005-2006 -——

Poland 2005-2006 | ——
United Kingdom 2005-2006 | ——

Australia 2008 —— '

Australia 2013 —T

China 2010 +
China 2015-2016 —
Vietnam 2007 +
0.3 04 05 0.6 0.7

Proportion sex—assortative mixing (95% ClI)

in contact patterns among children and adults sup-
port recent genetic epidemiology studies suggesting
that only a small proportion of adult infections oc-
cur within the household (32,33) but that the odds of
household transmission of M. tuberculosis are much
higher among children (34). The higher number
of adult contacts outside the home and greater sex
assortativity of those contacts compared with chil-
dren might partially explain the emergence of sex dif-
ferences in TB epidemiology in adults.

In nearly all of the surveys examined, strong sex-
assortative mixing in adult contacts was reported by
men and women, as noted in previous studies that
have examined sex assortativity (10,15,16). Results
from our study indicate that in many settings, sex-as-
sortative mixing might exacerbate the disproportion-
ate burden of disease for men by amplifying risk for
infection in a population already at greater risk for
disease because of a nexus of biological, sociobehav-
ioral, and health systems factors (5). Further research
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Figure 5. Analysis of sex differences in social contact patterns and tuberculosis transmission and control showing proportion of contacts
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is needed to determine the relative contribution of
sex-assortative mixing among these factors.

Among adults, reports of sex-assortative mixing
were not symmetric; men reported less sex-assor-
tative mixing than women in nearly half of surveys
conducted among adults. In 3 surveys in which men
did not report strong sex-assortative mixing, women
did (13,29,30), raising questions of reporting bias. Pre-
vious studies that used wireless sensor devices have
shown greater concordance between sensor and self-
report methods for women than men (35), suggesting
that inconsistencies might, in part, reflect less accu-
rate reporting by men.

Only 1 survey, from rural and periurban Zim-
babwe, reported no assortative mixing by adult
respondents (26). This survey provided strong evi-
dence of true negative sex assortativity among boys,
girls, men, and women, suggesting underlying
differences in social behavior that affect social

Emerging Infectious Diseases *« www.cdc.gov/eid * Vol. 26, No. 5, May 2020

interactions might pertain in some settings. This sur-
vey was similar in design to other surveys, but also
reported a young age structure and substantial inter-
generational mixing with extremes of age (26). Sex
differences were less pronounced in the 2014 nation-
al TB survey in Zimbabwe than in other countries
in Africa (1).

Our analysis of social contact patterns across sex
and age groups has implications for M. tuberculosis
transmission beyond understanding the excess bur-
den of TB in men. Although sex-assortative mixing
among adults to some extent protects women from
exposure to M. tuberculosis transmission, one third of
women’s contacts and one fifth of children’s contacts
were with men. Therefore, the excess burden of TB
among men has implications for M. tuberculosis trans-
mission across the population, making strategies to
provide early diagnosis of TB for men of potentially
high public health value.
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Our study had several limitations. Less than half
of eligible publications had data on sex and age for
participants and contacts, limiting the number of
surveys included in our analyses. We recommend
that future social contact surveys collect and report
these data, ideally by using standardized tools to try
to reduce high intersurvey heterogeneity that pre-
vented us from reporting summary measures. In
addition, our focus on close contacts will have ex-
cluded some contacts relevant to the spread of M.
tuberculosis (36) but was dictated by data availability
because no surveys reported casual contacts by sex.
We also did not assess the intimacy or duration of
contacts by sex.

Our analysis in only 2 age categories (children
and adults) also reflects the nature of available data
but might have led us to overlook more nuanced
age differences in sex-based social contact patterns.
Some surveys deliberately oversampled certain age
groups, and we made no adjustments in our analyses
for sampling bias and used no weighting, because
of a lack of data on which to weight. Response bias
might also have affected results, but few surveys re-
ported the response rate, and none distinguished the
response rate by sex.

Men are often overlooked in discussions of sex
and TB, and strategies to assess and address men’s
excess burden of disease and barriers to TB care are
notably absent from the global research agenda.
However, because men have most TB cases and
remain untreated, and therefore infectious, longer
than women, a better understanding of the factors
that drive their disproportionate burden of disease
is essential to appropriately direct resources to ad-
dress these disparities. Our results show that social
contact patterns likely contribute to the emergence
of sex disparities in the adult burden of TB by am-
plifying men’s burden of disease. Contacts of men
with women, boys, and girls show that the excess
burden of TB among men also has serious implica-
tions for M. tuberculosis transmission across sex and
age groups. Addressing the excess burden of TB in
men is essential to improve men’s health and to meet
the ambitious targets for reducing TB incidence and
deaths (37,38).
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Appendix 1 Checklist 1. PRISMA Checklist
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section and
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Section/topic #  Checklist item page no.
TITLE
Title 1 Identify the report as a systematic review, meta-analysis, or both. Title
ABSTRACT
Structured summary 2 Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, Abstract
participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and implications of ~ (as possible
key findings; systematic review registration number. within journal
word limits)
INTRODUCTION
Rationale 3 Describe the rationale for the review in the context of what is already known. Introduction
par. 1-4
Objectives 4 Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, Introduction
outcomes, and study design (PICOS). par. 5
METHODS
Protocol and registration 5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide Methods
registration information including registration number. par. 1
Eligibility criteria 6  Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, Methods
language, publication status) used as criteria for eligibility, giving rationale. par. 1
Information sources 7  Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify additional Methods
studies) in the search and date last searched. par. 1
Search 8  Present full electronic search strategy for at least one database, including any limits used, such that it could be repeated. Appendix 1
Table 1
Study selection 9  State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, included Methods
in the meta-analysis). par. 2, 4
Data collection process 10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes for Methods
obtaining and confirming data from investigators. par.3
Data items 11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and Methods
simplifications made. par. 6-11
Risk for bias in individual studies 12 Describe methods used for assessing risk for bias of individual studies (including specification of whether this was done at Methods
the study or outcome level), and how this information is to be used in any data synthesis. par. 5
Summary measures 13 State the principal summary measures (e.g., risk ratio, difference in means). Methods
par. 9-11
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Section/topic #  Checklist item page no.
Synthesis of results 14  Describe the methods of handling data and combining results of studies, if done, including measures of consistency (e.g., Methods
1) for each meta-analysis. par. 9-11
Risk for bias across studies 15 Specify any assessment of risk for bias that may affect the cumulative evidence (e.g., publication bias, selective reporting Not done
within studies).
Additional analyses 16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating Methods
which were pre-specified. par. 9-11
RESULTS
Study selection 17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each Results
stage, ideally with a flow diagram. par. 1
Study characteristics 18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and Appendix
provide the citations. Table
Risk for bias within studies 19 Present data on risk for bias of each study and, if available, any outcome level assessment (see item 12). Appendix 1
Tablel7
Results of individual studies 20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each intervention Figures 2-5,
group (b) effect estimates and confidence intervals, ideally with a forest plot. Appendix 1
Synthesis of results 21 Present results of each meta-analysis done, including confidence intervals and measures of consistency. Not done
Risk for bias across studies 22 Present results of any assessment of risk for bias across studies (see Item 15). Not done
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DISCUSSION
Summary of evidence 24 Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to key Discussion
groups (e.g., healthcare providers, users, and policy makers). par. 1-4,7,10
Limitations 25 Discuss limitations at study and outcome level (e.g., risk for bias), and at review-level (e.g., incomplete retrieval of Discussion
identified research, reporting bias). par. 8,9
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FUNDING
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Item No Recommendation Page No
Reporting of background should include
1 Problem definition Introduction
par. 1-2
2 Hypothesis statement Introduction
par. 3
3 Description of study outcome(s) Introduction
par. 5
4 Type of exposure or intervention used Not applicable
5 Type of study designs used Methods
par. 4
6 Study population Methods
par. 4
Reporting of search strategy should include
7 Qualifications of searchers (e.g., librarians and investigators) Methods
par. 2
8 Search strategy, including time period included in the synthesis and keywords Methods
par. 1
9 Effort to include all available studies, including contact with authors Methods
par. 2,3
10 Databases and registries searched Methods
par. 1
11 Search software used, name and version, including special features used (e.g., explosion) Methods
par. 1, Appendix
1 Table 1
12 Use of hand searching (e.g., reference lists of obtained articles) Methods
par. 1
13 List of citations located and those excluded, including justification Appendix 1
Tables 2-4
14 Method of addressing articles published in languages other than English Methods
par. 4
15 Method of handling abstracts and unpublished studies Not done
16 Description of any contact with authors Methods
par. 2,3
Reporting of methods should include
17 Description of relevance or appropriateness of studies assembled for assessing the hypothesis to be tested Methods
par. 4
18 Rationale for the selection and coding of data (e.g., sound clinical principles or convenience) Methods
par. 6-8
19 Documentation of how data were classified and coded (e.g., multiple raters, blinding and interrater reliability) Methods
par. 6-8
20 Assessment of confounding (e.g., comparability of cases and controls in studies where appropriate) Not applicable
21 Assessment of study quality, including blinding of quality assessors, stratification or regression on possible Methods
predictors of study results par. 5
22 Assessment of heterogeneity Methods
par. 10
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Page No
23 Description of statistical methods (e.g., complete description of fixed or random effects models, justification of Methods
whether the chosen models account for predictors of study results, dose-response models, or cumulative par. 9-11
meta-analysis) in sufficient detail to be replicated
24 Provision of appropriate tables and graphics Figures 2-5,
Appendix 1
Reporting of results should include
25 Graphic summarizing individual study estimates and overall estimate Figures 2-5,
Appendix 1
26 Table giving descriptive information for each study included Appendix Table
27 Results of sensitivity testing (e.g., subgroup analysis) Appendix 1 Table
18
28 Indication of statistical uncertainty of findings Results
par. 4-13
Appendix 1 Table 1. Search strategy
Set PubMed Embase/Global Health Cochrane Library
1 (social contact*[Title/Abstract] OR contact (social contact* or contact pattern* or social (social contact* or contact pattern* or social
pattern*[Title/Abstract] OR social mixing).ab,ti. mixing):ti,kw
mixing[Title/Abstract])
2 (infectious disease*[Title/Abstract] OR (infectious disease* or respiratory or tuberculosis or  (infectious disease* or respiratory or tuberculosis or
respiratory[Title/Abstract] OR influenza or transmission).ab,ti. influenza or transmission):ti,kw

tuberculosis[Title/Abstract] OR
influenza[Title/Abstract] OR
transmission[Title/Abstract])

3 “1997/01/01"[Date - Publication]: “3000"[Date - land?2

Publication]
4 English [la] limit 3 to (English language and yr = "1997 -Current”)
5 1 AND 2 AND 3AND 4

(#1 AND #2)

Limit 3 to time period 1997—present
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Reference Reason for Exclusion
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Alexander ME, Kobes R. Effects of vaccination and population structure on influenza epidemic spread in the Modeling study
presence of two circulating strains. BMC public health. 2011;11 Suppl 1:S8. PubMed PMID: 560051654.
Amaku M, Coutinho FA, Azevedo RS, Burattini MN, Lopez LF, Massad E. Vaccination against rubella: Modeling study

analysis of the temporal evolution of the age-dependent force of infection and the effects of different contact
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Appendix 1 Table 5. Contacts Reported by Boys and Girls with Boys, Girls, Men, and Women

Contacts
Children Adults
Participant Boys Girls Total Men Women Total Total
Region Survey S n % N % n % n % n % n % n

AFR South Africa 2010 Boys 5.0 34 2.8 19 7.8 52 3.0 20 4.1 28 7.1 48 15.0
Girls 3.1 19 6.2 39 9.2 58 2.4 15 4.3 27 6.7 42 15.9

Zimbabwe 2013 Boys 1.6 17 2.4 26 4.0 43 2.0 22 3.3 36 5.3 57 9.3

Girls 2.3 27 15 18 3.8 45 19 22 2.8 33 4.7 55 8.5

AMR Peru 2011 Boys 6.2 32 4.0 21 10.2 53 4.2 22 4.9 25 9.1 47 19.3
Girls 35 23 45 29 8.0 51 3.2 20 4.4 28 7.6 49 15.6

EUR Belgium 2005-06 Boys 2.6 26 1.6 16 4.2 43 2.3 23 3.4 34 5.7 57 9.9
Girls 1.9 16 2.8 24 4.7 40 2.9 25 4.1 35 7.0 60 11.7

Belgium 2010-11 Boys 5.4 34 34 21 8.7 56 3.0 19 4.0 25 6.9 44 15.7

Girls 3.6 20 6.1 34 9.7 55 2.9 17 51 29 8.0 45 17.7

Finland 2005-06 Boys 45 35 2.6 20 7.2 56 2.4 19 3.3 26 5.7 45 12.9

Girls 2.7 22 4.0 32 6.7 54 2.2 18 35 28 5.8 46 125

France 2012 Boys 3.1 28 19 17 5.0 46 25 23 35 32 6.0 55 11.0

Girls 2.3 19 3.2 26 5.5 45 2.6 21 4.2 34 6.8 55 12.3

Germany 2005-06 Boys 2.0 24 11 13 3.1 38 21 26 3.0 37 5.1 62 8.2

Girls 11 14 19 23 3.0 37 19 23 3.3 40 5.1 63 8.1

Italy 200506 Boys 6.6 32 4.7 23 11.3 55 3.9 19 5.6 27 9.4 45 20.7

Girls 5.0 24 7.0 34 12.0 58 34 16 5.4 26 8.8 42 20.7

Luxembourg 2005-06 Boys 5.7 32 4.1 23 9.8 55 35 19 45 26 8.0 45 17.8

Girls 4.2 26 4.9 30 9.1 56 3.0 18 4.3 26 7.3 45 16.4

Netherlands 2005-06 Boys 6.2 39 3.9 25 10.1 64 2.7 17 3.1 19 5.8 36 15.9

Girls 3.4 22 5.4 35 8.8 57 2.6 17 4.2 27 6.8 44 15.6

Poland 2005-06 Boys 5.2 32 3.6 22 8.8 54 2.9 18 4.7 29 7.6 46 16.3

Girls 3.3 20 47 29 8.0 49 3.3 20 5.1 31 8.4 51 16.3

United Kingdom 2005-06 Boys 3.8 32 2.4 20 6.2 53 2.3 19 3.3 28 5.6 47 11.8

Girls 2.6 19 4.7 35 7.2 54 2.2 16 4.0 30 6.2 46 135

EUR United Kingdom 2012 Boys 0.7 12 0.5 9 1.2 21 17 29 2.9 50 4.6 79 5.8
Girls 0.7 13 0.6 11 1.3 24 17 31 25 46 4.2 76 55

WPR China 2010 Boys 6.3 40 33 21 9.6 60 2.7 17 3.6 23 6.3 40 15.8
Girls 3.6 24 5.0 34 8.6 58 2.3 16 3.9 26 6.2 42 14.8

China 2015-16 Boys 2.2 28 11 14 3.3 42 1.8 22 2.9 36 4.6 58 7.9

Girls 0.8 12 15 24 2.3 36 14 22 2.6 42 4.0 64 6.3

Vietnam 2007 Boys 2.2 33 12 18 35 51 1.6 23 1.8 26 3.3 49 6.8

Girls 11 16 24 35 3.4 50 1.3 20 2.1 30 34 50 6.8
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Appendix 1 Table 6. Sex-Assortative Mixing Reported by Boys and Girls in Contacts with Children and Adults

Contacts

Children Adults
Region Survey Participants % 95% CI % 95% ClI
AFR South Africa 2010 Boys 64 (60-67) 42 (38-46)
Girls 67 (64-70) 64 (60-68)
Zimbabwe 2013 Boys 40 (38-42) 37 (36-39)
Girls 40 (37-42) 60 (57-62)
AMR Peru 2011 Boys 61 (58-63) 46 (44-49)
Girls 56 (53-59) 57 (54-60)
EUR Belgium 2005-06 Boys 62 (57-66) 41 (37-45)
Girls 59 (55-63) 59 (55-62)
Belgium 2010-11 Boys 62 (59-64) 43 (40-46)
Girls 63 (60-65) 63 (61-66)
Finland 2005-06 Boys 63 (60-66) 42 (39-46)
Girls 60 (57-63) 61 (57-65)
France 2012 Boys 62 (60-63) 42 (41-44)
Girls 58 (56-60) 62 (60-63)
Germany 2005-06 Boys 63 (59-68) 41 (37-45)
Girls 65 (60-69) 63 (60-67)
Italy 2005-06 Boys 59 (56-61) 41 (38-44)
Girls 58 (55-61) 61 (58-64)
Luxembourg 2005-06 Boys 58 (55-60) 43 (41-46)
Girls 54 (51-57) 59 (56-62)
Netherlands 2005-06 Boys 61 (59-64) 47 (43-51)
Girls 61 (58-64) 62 (58-65)
Poland 2005-06 Boys 59 (57-62) 38 (35-41)
Girls 59 (56-62) 61 (58-63)
United Kingdom 2005— Boys 62 (59-65) 41 (37-44)
06 Girls 65 (62-67) 65 (62-68)
United Kingdom 2012 Boys 55 (43-67) 37 (31-43)
Girls 46 (34-59) 60 (53-66)
WPR China 2010 Boys 66 (64-68) 43 (40-46)
Girls 58 (56-61) 62 (59-66)
China 2015-16 Boys 68 (63-73) 38 (34-42)
Girls 66 (60-71) 64 (60-69)
Vietnam 2007 Boys 64 (60-69) a7 (42-52)
Girls 69 (64-73) 61 (56-65)
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Appendix 1 Table 7. Contacts Reported by Boys and Girls with Boys, Girls, Men, and Women at Home and Outside the Home

At Home Outside the Home
Children Adults Children Adults
Particip Boys Girls Men Women Total Boys Girls Men Women Total
Region Survey ants n % n % n % n % n % n % n % n % n % n %
AFR South Africa 2010 Boys 0.9 6 0.7 5 1.3 9 2.2 15 5.1 34 4.1 27 21 14 1.7 11 2.0 13 9.9 66
Girls 0.5 3 0.9 6 1.1 7 1.8 11 4.3 27 2.6 16 5.2 33 1.3 8 25 16 116 73
AMR Peru 2011 Boys 1.6 8 14 7 1.9 10 24 13 7.3 38 4.6 24 2.6 14 2.3 12 2.4 13 119 62
Girls 1.3 8 15 9 1.8 11 24 15 7.0 44 2.3 14 3.1 19 15 9 2.1 13 9.0 56
EUR Belgium 2005-06 Boys 0.6 6 0.4 4 1.3 13 1.4 14 3.7 37 2.0 20 1.3 13 1.0 10 1.9 19 6.2 63
Girls 0.6 5 0.4 3 1.3 11 1.4 12 3.7 32 1.3 11 2.3 20 1.6 14 2.7 23 7.9 68
Finland 2005-06 Boys 0.8 6 0.7 5 1.2 9 1.2 9 3.9 30 3.7 29 1.9 15 1.2 9 2.1 16 8.9 70
Girls 0.7 6 0.8 6 1.2 10 1.2 10 3.9 31 2.0 16 3.3 26 1.0 8 2.3 18 8.6 69
France 2012 Boys 0.9 8 0.4 4 0.5 5 0.6 5 2.4 22 2.3 21 1.6 14 2.0 18 2.8 25 8.7 78
Girls 0.5 4 0.6 5 0.4 3 0.7 6 2.2 18 1.9 15 2.6 21 2.2 18 35 28 10.2 82
Germany 2005-06 Boys 0.4 5 0.3 4 1.2 15 1.7 21 3.6 44 1.6 20 0.8 10 0.9 11 1.3 16 4.6 56
Girls 0.4 5 0.5 6 1.3 16 1.7 20 3.9 a7 0.7 8 15 18 0.6 7 1.6 19 44 53
Italy 2005-06 Boys 0.5 2 0.5 2 1.6 8 2.2 11 4.8 23 6.1 29 4.2 20 2.3 11 3.3 16 159 77
Girls 0.4 2 0.5 2 15 7 1.9 9 4.3 21 4.6 22 6.5 31 1.9 9 3.6 17 166 79
Luxembourg 2005— Boys 0.7 4 0.7 4 1.6 9 1.8 10 4.8 27 5.0 28 3.4 19 1.9 11 2.7 15 13.0 73
06 Girls 0.6 4 0.5 3 1.4 9 15 9 4.0 24 3.6 22 4.4 27 1.6 10 2.8 17 124 76
Netherlands 2005— Boys 0.8 5 0.6 4 1.3 8 1.3 8 4.0 25 5.3 33 3.3 21 15 9 1.8 11 119 75
06 Girls 0.8 5 0.8 5 1.3 8 1.7 11 4.6 29 2.6 17 4.6 29 1.3 8 25 16 110 71
Poland 2005-06 Boys 0.6 4 0.7 4 1.7 10 24 15 5.4 33 4.6 28 2.9 18 1.2 7 2.2 13 109 67
Girls 0.6 4 0.7 4 1.8 11 25 15 5.6 34 2.7 16 4.0 24 15 9 2.6 16 108 66
United Kingdom Boys 0.9 8 0.7 6 1.3 11 1.6 14 4.5 38 3.0 25 1.6 14 1.0 8 1.7 14 7.3 62
2005-06 Girls 0.8 6 11 8 1.2 9 1.8 13 4.9 36 1.8 13 3.6 27 1.0 7 2.2 16 8.6 64
United Kingdom Boys 3.8 8 3.7 8 103 21 122 25 300 61 24 5 1.8 4 3.2 7 116 24 190 39
2012 Girls 4.1 9 3.2 7 8.5 18 101 22 259 55 2.8 6 2.9 6 5.3 11 100 21 21.0 45
WPR China 2015-16 Boys 0.3 4 0.2 3 0.9 11 1.6 20 3.0 38 2.0 25 0.8 10 0.8 10 1.3 16 49 62
Girls 0.3 5 0.2 3 0.9 14 1.4 22 2.8 44 0.5 8 1.3 20 0.6 9 1.2 19 3.6 56
WPR Vietnam 2007 Boys 0.6 9 0.6 9 1.4 21 1.6 24 4.2 63 1.6 24 0.6 9 0.1 1 0.2 3 25 37
Girls 0.6 9 0.6 9 1.3 19 1.7 25 4.2 62 0.5 7 1.7 25 0.1 1 0.3 4 2.6 38

Page 13 of 27



Appendix 1 Table 8. Sex-Assortative Mixing Reported by Boys and Girls in Contacts with Children and Adults at Home and Outside the Home

At Home Outside the Home

Partici- Children Adults Children Adults
Region Survey pants % 95% CI % 95% ClI % 95% CI % 95% ClI
AFR South Africa 2010 Boys 54 (45-62) 37 (32-43) 66 (62-70) 46 (41-52)
Girls 67 (59-75) 62 (57-68) 67 (63-70) 65 (60-70)
AMR Peru 2011 Boys 53 (48-58) 44 (40-48) 64 (61-67) 49 (45-53)
Girls 53 (48-59) 57 (52-61) 57 (54-61) 58 (54-63)
EUR Belgium 2005-06 Boys 62 (52-71) 48 (42-54) 61 (56-67) 35 (29-40)
Girls 40 (31-50) 52 (46-58) 65 (60-69) 62 (58-67)
Finland 2005-06 Boys 54 (47-60) 49 (44-54) 66 (63-69) 37 (33-42)
Girls 52 (45-59) 49 (43-55) 62 (58-66) 70 (65-74)
France 2012 Boys 69 (66-72) 45 (41-49) 59 (57-61) 41 (40-43)
Girls 57 (54-61) 63 (59-66) 58 (56-60) 61 (60-63)
Germany 2005-06 Boys 54 (43-64) 41 (36-46) 66 (61-71) 41 (36-47)
Girls 54 (45-63) 57 (52-61) 69 (63-74) 73 (67-77)
Italy 2005-06 Boys 52 (43-60) 41 (37-45) 59 (57-62) 41 (37-44)
Girls 53 (43-63) 55 (50-60) 59 (56-61) 65 (61-69)
Luxembourg 2005-06 Boys 49 (42-55) 47 (42-51) 59 (57-62) 41 (37-44)
Girls 47 (39-55) 52 (47-57) 55 (52-58) 64 (60-68)
Netherlands 2005-06 Boys 55 (48-63) 49 (43-54) 62 (59-66) 45 (40-51)
Girls 50 (43-58) 56 (51-51) 63 (60-66) 66 (61-70)
Poland 2005-06 Boys 45 (38-52) 40 (37-44) 62 (59-64) 36 (32-40)
Girls 55 (48-63) 58 (54-52) 60 (57-63) 63 (59-67)
United Kingdom 2005-06 Boys 55 (48-61) 44 (39-49) 64 (61-68) 38 (33-43)
Girls 57 (51-63) 61 (57-66) 67 (64-70) 68 (64-72)
United Kingdom 2012 Boys 51 (46-56) 46 (43-48) 56 (50-62) 22 (19-25)
Girls 44 (39-49) 54 (51-58) 51 (45-57) 65 (62-68)
WPR China 2015-16 Boys 52 (38-65) 37 (31-42) 71 (66-76) 40 (33-46)
Girls 42 (29-56) 62 (56-68) 72 (64-77) 67 (61-74)
Vietnam 2007 Boys 50 (42-58) 48 (42-53) 72 (66-77) 41 (26-57)
Girls 52 (44-60) 58 (53-63) 78 (73-83) 80 (67-90)
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Appendix 1 Table 9. Contacts Reported by Boys and Girls with Boys, Girls, Men, and Women at School and Elsewhere Outside the Home

At School Elsewhere Outside the Home
Children Adults Children Adults
Participa Boys Girls Men Women Total Boys Girls Men Women Total
Region Survey nts n % n % n % n % n % n % n % n % n % n %
AFR South Africa 2010 Boys 1.2 12 0.7 7 0.2 2 0.2 2 2.3 23 3.1 31 14 14 15 15 1.8 18 7.8 77
Girls 1.3 11 2.2 18 0.2 2 0.5 4 4.2 35 14 12 3.2 26 1.2 10 21 17 7.9 65
AMR Peru 2011 Boys 4.3 29 2.6 17 1.2 8 1.3 9 9.4 63 14 9 0.7 5 1.8 12 1.7 11 5.6 37
Girls 25 21 35 29 1.0 8 1.2 10 8.2 68 0.6 5 0.6 5 1.1 9 1.6 13 3.9 32
EUR Belgium 2005-06 Boys 1.2 17 0.8 11 0.1 1 0.4 6 25 36 11 16 0.6 9 1.0 14 1.8 26 45 64
Girls 0.8 9 1.2 13 0.2 2 0.4 4 2.6 29 0.6 7 15 17 1.7 19 2.6 29 6.4 71
Finland 2005-06 Boys 3.1 30 1.6 15 0.3 3 1.0 10 6.0 57 1.3 12 0.7 7 1.1 10 1.4 13 45 43
Girls 1.7 16 2.6 25 0.3 3 1.0 9 5.6 53 0.7 7 14 13 1.0 9 1.9 18 5.0 a7
France 2012 Boys 0.1 1 0.0 0 0.0 0 0.0 0 0.1 1 2.2 26 15 17 2.0 23 2.8 33 8.5 99
Girls 0.1 1 0.1 1 0.0 0 0.0 0 0.2 2 1.8 18 25 25 2.2 22 35 34 100 98
Germany 2005-06 Boys 11 19 0.7 12 0.2 4 0.7 12 2.7 a7 0.9 16 0.3 5 0.9 16 0.9 16 3.0 53
Girls 0.6 11 11 20 0.1 2 0.8 15 2.6 a7 0.3 5 0.8 15 0.6 11 1.2 22 2.9 53
Italy 2005-06 Boys 4.4 26 3.7 22 0.7 4 1.7 10 105 62 2.1 12 0.8 5 1.7 10 1.9 11 6.5 38
Girls 3.7 22 4.7 28 0.6 4 1.6 9 106 62 1.0 6 2.0 12 1.4 8 2.0 12 6.4 38
Luxembourg 2005— Boys 3.7 26 2.7 19 0.7 5 1.2 8 8.3 58 1.9 13 11 8 1.3 9 1.8 13 6.1 42
06 Girls 3.0 22 35 26 0.6 4 1.2 9 8.3 61 1.0 7 1.3 10 1.1 8 1.9 14 5.3 39
Netherlands 2005— Boys 4.2 35 0.9 8 0.5 4 0.9 8 6.5 54 2.2 18 0.9 8 1.2 10 1.2 10 5.5 46
06 Girls 2.0 16 3.3 27 0.5 4 1.0 8 6.8 56 0.9 7 1.8 15 1.0 8 1.7 14 54 44
Poland 2005-06 Boys 4.5 33 2.8 21 0.2 1 1.0 7 8.5 63 1.2 9 0.8 6 1.3 10 1.7 13 5.0 37
Girls 2.7 21 3.8 29 0.5 4 1.1 9 8.1 63 0.5 4 11 9 1.3 10 1.9 15 4.8 37
United Kingdom Boys 2.8 32 14 16 0.3 3 0.8 9 5.3 60 0.8 9 0.5 6 0.9 10 1.3 15 35 40
2005-06 Girls 1.6 16 3.4 34 0.4 4 1.3 13 6.7 67 0.4 4 0.8 8 0.8 8 1.3 13 3.3 33
United Kingdom Boys 0.0 0 0.0 0 0.1 3 0.2 7 0.3 10 0.3 10 0.2 7 0.5 17 1.7 57 2.7 90
2012 Girls 0.0 0 0.0 0 0.0 0 0.1 3 0.1 3 0.4 10 0.4 10 1.1 28 1.9 49 3.8 97
WPR China 2015-16 Boys 1.9 28 0.8 12 0.3 4 0.6 9 3.6 53 0.8 12 0.4 6 0.9 13 1.1 16 3.2 a7
Girls 0.4 8 1.2 23 0.2 4 0.7 13 25 48 0.4 8 0.7 13 0.6 12 1.0 19 2.7 52
WPR Vietnam 2007 Boys 3.3 60 1.2 22 0.2 4 0.2 4 4.9 89 0.1 2 0.1 2 0.1 2 0.3 5 0.6 11
Girls 0.9 16 34 62 0.0 0 0.2 4 4.5 82 0.1 2 0.2 4 0.2 4 0.5 9 1.0 18
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Appendix 1 Table 10. Sex-Assortative Mixing Reported by Boys and Girls in Contacts with Children and Adults at School and Elsewhere Outside the Home

At School Elsewhere Outside the Home
Children Adults Children Adults
Region Survey Participants % 95% CI % 95% CI % 95% ClI % 95% CI
AFR South Africa 2010 Boys 62 (54-69) 55 (38-71) 68 (64-73) 45 (40-51)
Girls 62 (57-67) 69 (57-80) 70 (66-74) 65 (59-70)
AMR Peru 2011 Boys 62 (59-66) 47 (41-53) 67 (61-73) 51 (45-56)
Girls 58 (54-62) 55 (48-62) 52 (43-62) 61 (55-67)
EUR Belgium 2005-06 Boys 60 (53-67) 25 (14-38) 63 (55-70) 36 (31-42)
Girls 59 (52-66) 71 (57-82) 70 (63-76) 61 (56-66)
Finland 2005-06 Boys 66 (62-70) 23 (17-31) 65 (59-71) 44 (39-50)
Girls 60 (56-65) 80 (72-86) 67 (60-73) 65 (60-71)
France 2012 Boys 70 (57-81) 42 (26-59) 59 (57-61) 41 (40-43)
Girls 65 (56-74) 54 (39-69) 58 (56-60) 61 (60-63)
Germany 2005-06 Boys 62 (55-69) 21 (14-31) 73 (65-80) 51 (44-58)
Girls 66 (58-73) 87 (79-93) 73 (64-81) 66 (59-72)
Italy 2005-06 Boys 55 (52-58) 31 (26-36) 73 (68-77) 47 (43-52)
Girls 56 (53-59) 76 (68-80) 66 (61-71) 60 (54-65)
Luxembourg 2005-06 Boys 57 (54-61) 37 (32-43) 63 (58-68) 43 (38-48)
Girls 54 (51-57) 65 (59-71) 58 (52-63) 63 (58-68)
Netherlands 2005-06 Boys 82 (78-85) 38 (30-47) 72 (67-77) 49 (43-46)
Girls 62 (58-66) 68 (60-75) 66 (60-71) 65 (59-70)
Poland 2005-06 Boys 62 (59-65) 15 (10-22) 61 (55-67) 44 (39-49)
Girls 58 (55-62) 69 (62-75) 66 (59-73) 60 (55-65)
United Kingdom 2005-06 Boys 66 (62-70) 28 (20-36) 60 (52-67) 43 (37-49)
Girls 68 (64-71) 76 (70-82) 66 (58-73) 62 (56-68)
United Kingdom 2012 Boys 50 (1-99) 18 (2-52) 62 (38-82) 22 (14-33)
Girls 50 (1-99) 100 (16-100) 48 (27-69) 64 (53-75)
WPR China 2015-16 Boys 72 (65-78) 28 (19-40) 68 (58-77) 44 (37-52)
Girls 76 (67-83) 78 (67-87) 66 (55-75) 61 (52-69)
Vietnam 2007 Boys 73 (67-78) 50 (28-72) 50 (23-77) 32 (14-55)
Girls 79 (73-84) 91 (59-100) 68 (43-87) 78 (62-89)
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Appendix 1 Figure 1. Forest Plots of Sex-Assortative Mixing in Contacts Reported by Boys (A, B) and Girls (C, D) With Children (A, C) and With

Adults (B, D) at School (Black) and Elsewhere Outside the Home (Grey). Plots show the proportion of contacts (with 95% confidence intervals)

with the same sex, disaggregated by location, as reported for (A) boys with boys, (B) boys with men, (C) girls with girls, and (D) girls with women.
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Appendix 1 Table 11. Contacts Reported by Men and Women with Boys, Girls, Men, and Women

Contacts
Children Adults
Boys Girls Total Men Women Total
Region Survey Participants n % n % n % n % n % n % n
AFR South Africa 2010 Men 0.8 6 0.7 5 15 10 7.9 52 5.7 38 13.6 90 15.1
Women 1.2 7 1.6 9 2.7 16 5.5 33 8.4 51 13.9 84 16.7
South Africa 2011 Men 0.4 7 0.3 7 0.7 14 25 50 1.8 36 4.3 86 5.0
Women 0.6 10 0.7 13 1.3 23 1.6 28 2.7 49 4.3 77 5.5
Zambia 2011 Men 0.2 5 0.3 5 0.5 10 2.9 59 15 31 4.4 90 4.9
Women 0.4 8 0.4 8 0.7 16 1.3 27 2.7 57 4.0 84 4.7
Zimbabwe 2013 Men 1.0 9 1.2 11 2.2 21 3.3 31 5.1 48 8.4 79 10.6
Women 1.0 11 0.8 8 1.8 19 4.2 44 35 37 7.7 81 9.5
AMR Peru 2011 Men 2.0 12 1.8 11 3.8 24 7.2 45 5.1 32 12.3 76 16.1
Women 1.8 13 1.9 14 3.7 27 4.6 33 5.5 40 10.1 73 13.8
EUR Belgium 2005-06 Men 0.3 3 0.3 3 0.6 6 6.2 53 5.0 42 11.2 95 11.8
Women 0.6 5 0.7 6 1.3 11 4.7 39 6.1 51 10.8 89 12.0
Belgium 2010-11 Men 0.4 3 0.4 3 0.9 7 6.6 51 5.5 42 12.1 93 13.0
Women 0.6 5 0.6 5 1.2 10 4.8 38 6.6 52 11.4 90 12.6
Finland 2005-06 Men 0.5 5 0.5 5 1.0 10 4.7 49 3.9 41 8.6 90 9.6
Women 0.7 6 0.7 6 1.4 12 35 31 6.4 57 9.9 88 11.3
France 2012 Men 0.3 3 0.2 2 0.5 5 5.3 51 4.6 44 9.9 95 10.4
Women 0.4 4 0.4 4 0.8 8 4.3 41 5.4 51 9.7 92 10.5
Germany 2005-06 Men 0.2 3 0.2 3 0.5 6 4.3 53 3.3 41 7.6 94 8.1
Women 0.3 4 0.3 5 0.6 9 2.8 39 3.7 52 6.5 91 7.1
Italy 2005-06 Men 0.9 4 0.5 2 1.3 7 10.3 53 7.9 40 18.2 93 19.5
Women 1.3 7 1.3 7 25 14 6.8 37 9.0 49 15.8 86 18.3
Luxembourg 2005-06 Men 0.6 4 0.4 3 1.0 6 9.5 55 6.7 39 16.2 94 17.2
Women 1.3 8 1.3 8 2.6 15 6.5 38 8.1 a7 14.6 85 17.1
Netherlands 2005—-06 Men 0.6 5 0.5 4 1.1 10 5.9 51 4.6 40 10.5 91 11.6
Women 0.7 6 0.8 7 15 12 4.4 35 6.6 53 11.0 88 12.5
EUR Poland 2005-06 Men 0.5 3 0.4 3 0.9 6 8.9 55 6.5 40 15.4 94 16.3
Women 0.5 3 0.7 5 1.2 8 5.9 37 8.7 55 14.6 92 15.8
United Kingdom 200506 Men 0.7 7 0.5 5 1.2 12 5.1 48 4.2 40 9.3 88 10.5
Women 0.9 8 11 9 2.0 17 4.0 34 5.7 49 9.7 83 11.6
WPR Australia 2008 Men 2.4 11 2.2 10 4.6 21 8.9 40 8.8 40 17.8 79 22.4
Women 35 14 2.1 9 5.5 23 6.8 28 12.0 49 18.8 77 24.3
Australia 2013 Men 0.3 5 0.2 4 0.5 9 2.3 43 2.6 48 4.9 91 5.4
Women 0.3 6 0.4 7 0.7 12 2.1 36 3.0 52 5.1 88 5.8
China 2010 Men 0.4 3 0.4 4 0.8 7 6.5 54 4.7 39 11.2 93 12.0
Women 0.6 5 0.6 5 1.2 10 4.5 38 6.0 52 10.5 90 11.7
China 2015-16 Men 0.3 4 0.2 3 0.4 7 2.7 45 2.9 48 5.6 93 6.0
Women 0.3 5 0.3 5 0.6 10 2.2 33 3.8 57 6.0 91 6.6
Vietnam 2007 Men 0.7 9 0.6 8 1.3 17 3.6 45 3.1 38 6.7 83 8.1
Women 0.7 9 0.7 9 15 18 2.4 30 4.2 52 6.6 82 8.1

Page 18 of 27



Appendix 1 Table 12. Sex-Assortative Mixing Reported by Men and Women in Contacts with Children and Adults

Contacts

Children Adults
Region Survey Participants % 95% ClI % 95% ClI
AFR South Africa 2010 Men 54 (48-60) 58 (56-60)
Women 58 (53-62) 61 (59-62)
South Africa 2011 Men 52 (47-56) 58 (56-60)
Women 55 (51-58) 63 (61-65)
Zambia 2011 Men 47 (43-51) 66 (64-67)
Women 52 (49-55) 67 (65-68)
Zimbabwe 2013 Men 45 (43-48) 39 (38-41)
Women 47 (43-50) 45 (44-47)
AMR Peru 2011 Men 53 (49-58) 59 (56-61)
Women 51 (47-55) 54 (52-57)
EUR Belgium 2005-06 Men 48 (40-56) 56 (54-58)
Women 54 (49-60) 56 (55-58)
Belgium 2010-11 Men 51 (47-55) 55 (54-56)
Women 49 (46-53) 58 (57-59)
Finland 2005-06 Men 53 (47-58) 55 (53-56)
Women 50 (45-54) 64 (63-66)
France 2012 Men 53 (48-58) 53 (52-54)
Women 51 (48-54) 55 (55-56)
Germany 2005-06 Men 51 (44-58) 57 (55-58)
Women 53 (47-58) 57 (55-58)
Italy 2005-06 Men 65 (60-70) 57 (55-58)
Women 50 (46-53) 57 (56-58)
Luxembourg 2005-06 Men 59 (53-64) 59 (57-60)
Women 50 (47-53) 56 (54-57)
Netherlands 2005-06 Men 57 (50-63) 56 (54-58)
Women 54 (49-59) 60 (58-62)
Poland 2005-06 Men 56 (50-61) 58 (56-59)
Women 57 (52-61) 59 (58-61)
United Kingdom 2005-06 Men 58 (53-63) 55 (53-57)
Women 54 (51-58) 59 (57-60)
WPR Australia 2008 Men 52 (44-60) 50 (46-54)
Women 37 (34-41) 64 (62-66)
Australia 2013 Men 54 (48-61) 47 (45-49)
Women 52 (48-56) 58 (57-60)
China 2010 Men 49 (45-53) 58 (57-59)
Women 49 (45-52) 57 (56-58)
China 2015-16 Men 59 (52-65) 48 (46-50)
Women 48 (42-53) 64 (62-66)
Vietnam 2007 Men 53 (47-58) 54 (52-56)
Women 50 (46-55) 64 (62-66)
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Appendix 1 Table 13. Contacts Reported by Men and Women with Boys, Girls, Men, and Women at Home and Outside the Home

At Home Outside the Home
Children Adults Children Adults
Participa Boys Girls Men Women Total Boys Girls Men Women Total
Region Survey nts n % n % n % n % n % n % n % n % n % n %
AFR South Africa Men 0.4 3 0.3 2 1.3 9 15 10 35 23 0.5 3 0.4 3 6.5 43 4.2 28 11. 77
2010 6
Women 0.6 4 0.8 5 1.6 10 2.1 13 5.1 31 0.6 4 0.7 4 3.9 23 6.4 38 11. 69
6
South Africa Men 0.3 6 0.3 6 1.2 25 15 31 3.3 69 0.0 0 0.0 0 1.2 25 0.3 6 15 31
2011 Women 0.6 11 0.7 13 1.3 24 1.7 31 4.3 78 0.0 0 0.0 0 0.3 5 0.9 16 1.2 22
Zambia 2011 Men 0.2 4 0.2 4 0.8 17 0.9 20 2.1 46 0.0 0 0.0 0 2.0 43 0.5 11 25 54
Women 0.3 6 0.3 6 0.9 19 11 23 2.6 55 0.0 0 0.1 2 0.4 9 1.6 34 2.1 45
AMR Peru 2011 Men 14 9 1.4 9 2.0 13 25 16 7.3 46 0.6 4 0.4 3 5.1 32 2.6 16 8.7 54
Women 15 11 1.6 12 24 17 2.3 17 7.8 57 0.3 2 0.3 2 2.2 16 3.2 23 6.0 43
EUR Belgium Men 0.2 2 0.3 3 1.0 8 1.6 13 3.1 26 0.1 1 0.1 1 5.2 44 3.4 29 8.8 74
2005-06 Women 0.3 2 0.4 3 15 12 11 9 3.3 27 0.3 2 0.3 2 3.2 26 50 41 8.8 73
Finland Men 0.3 3 0.3 3 0.5 5 11 12 2.2 23 0.2 2 0.1 1 4.2 44 2.8 29 7.3 77
2005-06 Women 0.4 4 0.3 3 1.2 11 0.6 5 25 22 0.3 3 0.3 3 2.4 21 5.8 51 8.8 78
France 2012 Men 0.1 1 0.0 0 1.3 12 0.7 7 21 20 0.2 2 0.2 2 4.0 38 4.0 38 8.4 80
Women 0.1 1 0.1 1 0.7 7 0.7 7 1.6 15 0.3 3 0.4 4 3.7 35 47 44 9.1 85
Germany Men 0.1 1 0.1 1 0.8 10 1.3 16 2.3 29 0.1 1 0.1 1 35 44 2.0 25 5.7 71
2005-06 Women 0.2 3 0.2 3 1.2 16 11 15 2.7 37 0.2 3 0.1 1 1.6 22 2.7 37 4.6 63
Italy 2005— Men 0.3 2 0.2 1 0.9 5 1.7 9 3.1 16 0.5 3 0.3 2 9.3 48 6.2 32 16. 84
06 3
Women 0.4 2 0.4 2 1.6 9 15 8 3.9 21 0.9 5 0.9 5 5.2 28 76 41 14. 79
6
Luxembourg Men 0.3 2 0.2 1 1.1 6 1.7 10 3.3 19 0.3 2 0.2 1 8.3 49 5.0 29 13. 81
2005-06 8
Women 0.4 2 0.3 2 1.7 10 1.3 8 3.7 21 0.9 5 1.0 6 4.8 28 6.9 40 13. 79
6
Netherlands Men 0.4 3 0.3 3 0.8 7 14 12 2.9 25 0.3 3 0.2 2 5.1 44 3.2 27 8.8 75
2005-06 Women 0.3 2 0.4 3 15 12 11 9 3.3 26 0.4 3 0.4 3 2.9 23 55 44 9.2 74
Poland Men 0.3 2 0.3 2 1.4 9 2.1 13 4.1 25 0.2 1 0.1 1 7.4 46 4.4 27 12. 75
2005-06 1
Women 0.3 2 0.4 3 1.8 11 1.9 12 4.4 28 0.3 2 0.3 2 4.1 26 6.8 43 11. 72
5
United Men 0.4 4 0.4 4 0.9 8 15 14 3.2 30 0.3 3 0.1 1 4.3 41 2.7 25 7.4 70
Kingdom Women 0.5 4 0.5 4 1.6 14 1.3 11 3.9 34 0.4 3 0.5 4 24 21 4.3 37 7.6 66
2005-06
WPR China 2015- Men 0.2 3 0.1 2 0.5 8 11 18 1.9 31 0.1 2 0.1 2 2.2 36 1.8 30 4.2 69
16 Women 0.2 3 0.2 3 0.8 12 0.8 12 2.0 30 0.2 3 0.1 1 1.4 21 3.0 45 4.7 70
Vietnam Men 0.6 8 0.5 6 1.9 24 2.3 29 5.3 67 0.1 1 0.1 1 1.7 22 0.7 9 2.6 33
2007 Women 0.6 7 0.6 7 1.8 22 2.4 29 5.4 66 0.2 2 0.2 2 0.6 7 1.8 22 2.8 34
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Appendix 1 Table 14. Sex-Assortative Mixing Reported by Men and Women in Contacts with Children and Adults at Home and Outside the Home

At Home Outside the Home

Children Adults Children Adults
Region Survey Participants % 95% ClI % 95% ClI % 95% ClI % 95% ClI
AFR South Africa 2010 Men 54 (45-63) 47 (43-51) 62 (60-64) 61 (59-63)
Women 59 (53-65) 57 (53-61) 56 (50-63) 62 (60-64)
South Africa 2011 Men 52 (47-56) 45 (43-48) 75 (72-78) 80 (77-82)
Women 54 (51-58) 58 (55-60) 74 (52-90) 75 (72-78)
Zambia 2011 Men 45 (40-49) 47 (45-49) 79 (77-80) 79 (77-80)
Women 51 (47-55) 55 (53-57) 55 (46-64) 79 (77-80)
AMR Peru 2011 Men 51 (46-56) 45 (41-49) 59 (56-63) 67 (64-70)
Women 52 (47-56) 49 (45-53) 49 (39-60) 59 (56-63)
EUR Belgium 2005-06 Men 43 (34-53) 40 (36-44) 61 (59-63) 61 (58-63)
Women 55 (48-62) 42 (39-46) 54 (46-61) 61 (59-63)
Finland 2005-06 Men 50 (43-57) 32 (28-36) 71 (69-72) 60 (58-62)
Women 49 (42-55) 36 (32-39) 51 (44-58) 71 (69-72)
France 2012 Men 63 (52-74) 65 (63-67) 56 (55-57) 50 (49-52)
Women 49 (42-55) 52 (49-54) 52 (48-55) 56 (55-57)
Germany 2005-06 Men 45 (35-54) 39 (36-42) 62 (60-64) 63 (61-65)
Women 57 (50-64) 46 (44-49) 48 (40-56) 62 (60-64)
Italy 2005-06 Men 61 (52-69) 36 (32-40) 59 (58-61) 60 (58-61)
Women 49 (43-55) 48 (45-51) 50 (46-54) 59 (58-61)
Luxembourg 2005-06 Men 57 (50-65) 40 (37-43) 59 (58-60) 63 (61-64)
Women 46 (40-52) 42 (40-45) 52 (48-55) 59 (58-60)
Netherlands 2005-06 Men 54 (46-62) 36 (32-40) 66 (64-68) 62 (60-64)
Women 56 (49-63) 41 (37-45) 52 (46-59) 66 (64-68)
Poland 2005-06 Men 53 (46-60) 41 (38-44) 62 (61-64) 63 (61-64)
Women 57 (51-64) 51 (48-53) 56 (49-63) 62 (61-64)
United Kingdom 2005-06 Men 54 (48-60) 36 (33-40) 64 (62-66) 61 (59-63)
Women 52 (47-57) 46 (43-49) 57 (51-62) 64 (62—66)
WPR China 2015-16 Men 53 (44-62) 30 (27-34) 69 (66-71) 55 (53-58)
Women 52 (44-60) 51 (47-54) 43 (35-51) 69 (66-71)
Vietnam 2007 Men 53 (47-58) 45 (42-48) 74 (70-76) 69 (66-73)
Women 49 (44-54) 58 (55-61) 54 (44-63) 74 (70-76)
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Appendix 1 Table 15. Contacts Reported by Men and Women with Boys, Girls, Men, and Women at Work and Elsewhere Outside the Home

At Work Elsewhere Outside the Home
Children Adults Children Adults

Participa Boys Girls Men Women Total Boys Girls Men Women Total
Region Survey nts n % n % n % n % % n % n % n % n % n %
AFR South Africa 2010 Men 0.0 0 0.1 1 1.4 12 0.9 7 2.4 20 05 4 0.3 2 5.4 45 35 29 9.7 80
Women 0.1 1 0.1 1 0.5 4 0.7 6 14 11 05 4 0.7 6 3.6 30 6.0 49 108 89
South Africa 2011 Men 0.0 0 0.0 0 0.5 22 0.1 4 0.6 26 0.0 0 0.0 0 1.3 57 0.4 17 1.7 74
Women 0.0 0 0.0 0 0.1 5 0.4 19 0.5 24 0.0 0 0.0 0 0.4 19 1.2 57 1.6 76
Zambia 2011 Men 0.0 0 0.0 0 0.4 12 0.1 3 0.5 15 0.0 0 0.0 0 2.2 67 0.6 18 2.8 85
Women 0.0 0 0.0 0 0.1 3 0.9 23 1.0 25 0.1 3 0.1 3 0.6 15 2.2 55 3.0 75
AMR Peru 2011 Men 0.0 0 0.0 0 0.9 9 0.3 3 1.2 12 0.7 7 0.5 5 5.2 50 2.8 27 9.2 88
Women 0.0 0 0.0 0 0.1 1 0.2 3 0.3 4 0.4 5 0.4 5 2.7 35 3.9 51 7.4 96
EUR Belgium 2005-06 Men 0.0 0 0.0 0 2.0 21 1.0 10 3.0 31 0.1 1 0.1 1 3.7 39 2.7 28 6.6 69
Women 0.0 0 0.0 0 1.1 12 1.4 15 25 26 03 3 0.3 3 24 25 40 42 7.0 74
Finland 2005-06 Men 0.0 0 0.0 0 2.0 24 1.0 12 3.0 37 0.2 2 0.1 1 2.7 33 2.2 27 5.2 63
Women 0.1 1 0.1 1 0.9 9 2.4 25 35 36 03 3 0.3 3 1.7 18 39 40 6.2 64
France 2012 Men 0.0 0 0.0 0 1.1 14 1.3 16 2.4 30 0.2 3 0.2 3 2.9 37 2.2 28 5.5 70
Women 0.0 0 0.0 0 0.9 10 15 17 2.4 28 0.0 0 0.3 3 2.8 32 3.2 37 6.3 72
Germany 2005-06 Men 0.0 0 0.0 0 1.8 27 0.8 12 2.6 39 01 1 0.1 1 2.3 34 1.6 24 41 61
Women 0.0 0 0.0 0 0.6 11 1.1 20 1.7 31 0.2 4 0.1 2 1.3 24 2.1 39 3.7 69
Italy 2005-06 Men 0.1 1 0.1 1 3.7 22 2.0 12 5.9 35 04 2 0.2 1 5.9 35 44 26 109 65
Women 0.3 2 0.3 2 1.6 10 21 14 43 28 0.6 4 0.6 4 3.9 25 5.9 39 110 72
Luxembourg 2005— Men 0.1 1 0.0 0 4.0 27 1.8 12 5.9 40 0.3 2 0.2 1 5.0 34 35 23 9.0 60
06 Women 0.4 3 0.4 3 2.0 13 2.2 15 5.0 34 0.6 4 0.7 5 3.3 22 5.3 36 9.9 66
Netherlands 2005— Men 0.0 0 0.0 0 25 26 1.0 10 35 36 03 3 0.2 2 3.2 33 2.6 27 6.3 64
06 Women 0.1 1 0.1 1 1.0 10 1.8 18 3.0 29 04 4 0.3 3 2.2 22 43 42 7.2 71
Poland 2005-06 Men 0.0 0 0.0 0 35 27 15 12 5.0 39 02 2 0.1 1 4.4 34 3.2 25 7.9 61
Women 0.1 1 0.1 1 21 17 3.1 24 54 43 0.2 2 0.2 2 25 20 44 35 7.3 57
United Kingdom Men 0.0 0 0.0 0 1.7 21 0.9 11 2.6 32 0.3 4 0.2 2 3.0 37 2.1 26 5.6 68
2005-06 Women 0.2 2 0.2 2 0.9 10 1.7 20 3.0 34 03 3 0.4 5 1.8 21 3.2 37 5.7 66
WPR China 2015-16 Men 0.0 0 0.0 0 1.4 26 0.8 15 2.2 41 0.1 2 0.1 2 1.5 28 15 28 3.2 59
Women 0.1 2 0.0 0 0.6 10 1.4 23 2.1 34 02 3 0.2 3 1.1 18 25 41 4.0 66
Vietnam 2007 Men 0.0 0 0.0 0 1.6 34 05 11 2.1 45 0.2 4 0.1 2 1.4 30 0.9 19 2.6 55
Women 0.0 0 0.0 0 0.4 8 1.2 25 1.6 33 03 6 0.3 6 0.7 15 1.9 40 3.2 67
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Appendix 1 Table 16. Sex-Assortative Mixing Reported by Men and Women in Contacts with Children and Adults at Work and Elsewhere Outside the Home

At Work Elsewhere Outside the Home
Children Adults Children Adults
Region Survey Participants % 95% CI % 95% CI % 95% CI % 95% ClI
AFR South Africa 2010 Men 57 (48-65) 62 (57-67) 57 (48-65) 61 (58-63)
Women 44 (26-62) 61 (54-67) 58 (51-65) 62 (60-64)
South Africa 2011 Men 55 (32-77) 86 (81-90) 55 (62-77) 77 (74-80)
Women 67 (9-99) 78 (71-84) 75 (51-91) 74 (71-78)
Zambia 2011 Men 62 (48-75) 87 (83-90) 62 (48-75) 77 (75-79)
Women 50 (1-99) 94 (92-96) 55 (46-64) 79 (78-81)
AMR Peru 2011 Men 60 (51-68) 77 (69-84) 60 (51-68) 65 (62-68)
Women 33 (1-91) 62 (47-76) 50 (40-60) 59 (56-63)
EUR Belgium 2005-06 Men 63 (45-79) 67 (63-71) 63 (45-79) 57 (55-60)
Women 59 (33-82) 56 (52-60) 53 (45-61) 63 (60-65)
Finland 2005-06 Men 61 (50-71) 68 (64-71) 61 (50-71) 55 (52-58)
Women 46 (30-63) 73 (71-76) 52 (45-59) 69 (67-71)
France 2012 Men 50 (45-56) 46 (44-49) 50 (45-56) 52 (51-54)
Women 51 (39-63) 64 (62-65) 92 (89-94) 53 (52-54)
Germany 2005-06 Men 61 (50-72) 70 (67-72) 61 (50-72) 59 (57-62)
Women 39 (17-64) 65 (61-68) 49 (40-57) 61 (59-63)
Italy 2005-06 Men 69 (61-76) 65 (62-67) 69 (61-76) 57 (55-59)
Women 49 (41-56) 57 (54-60) 51 (46-56) 60 (59-62)
Luxembourg 2005-06 Men 60 (52-68) 69 (66-71) 60 (52-68) 59 (57-60)
Women 50 (44-56) 52 (50-55) 53 (48-57) 62 (60-64)
Netherlands 2005-06 Men 62 (52-71) 71 (68-74) 62 (52-71) 56 (53-59)
Women 67 (51-80) 65 (62-69) 49 (41-56) 66 (64-68)
Poland 2005-06 Men 64 (54-74) 70 (68-73) 64 (54-74) 58 (56-60)
Women 52 (40-64) 60 (58-62) 58 (49-66) 64 (62-66)
United Kingdom 2005-06 Men 66 (57-74) 66 (63-69) 66 (57-74) 59 (56-61)
Women 55 (46-64) 65 (62-68) 58 (51-64) 64 (61-66)
WPR China 2015-16 Men 68 (55-79) 63 (59-66) 68 (55-79) 50 (46-53)
Women 18 (8-34) 68 (64-71) 51 (42-61) 69 (66-71)
Vietnam 2007 Men 57 (41-72) 77 (72-82) 57 (41-72) 62 (57-68)
Women 56 (21-86) 74 (69-79) 54 (44-63) 73 (69-77)
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Appendix 1 Figure 2. Forest Plots of Sex-Assortative Mixing in Contacts Reported by Men (A, B) and Women (C, D) With Children (A, C) and
With Adults (B, D) at Work (Black) and Elsewhere Outside the Home (Grey). Plots show the proportion of contacts (with 95% confidence intervals)
with the same sex, disaggregated by location, as reported for (A) men with boys, (B) men with men, (C) women with girls, and (D) women with

women.

Page 24 of 27



Appendix 1 Table 17. Survey Characteristics Measured by the AXIS Tool

Intro. Methods Results Discussion Oth.
Was the
Was the | selection Were
Was the sample | process the risk
study frame likely to factor
design taken select and Were Were
appro- from an | subjects/ outcome the there
priate for appropri | partici- variables methods any
the Was the ate pants mea- |Isitclear| (inclu- funding
stated target/ | populati that Were the | sured what ding sources
aim(s) referenc | on base were Were risk correctly was statis- or
and e pop- |sothatit| repre- mea- factor using used to | tical met- Does the conflicts
aligned ulation | closely |sentative | sures and instru- deter- hods) re- If appro- Were the | Were of Was
with clearly |represen| ofthe under- | outcome | ments mined suffi- sponse | priate, results the interest | ethical
under- defined | tedthe | target/ | takento |variables | that had | statis- ciently rate was for the | authors’ that may | approval
standing and is target/ refer- address mea- been tical de- Were the | raise infor- analyses | discussi Were affect or
Were the pop- that pop- | refer- ence and sured trialled, signi- scribed basic con- mation Were | describe | ons and the the consent
aims/ ulation- ulation ence pop- cate- appro- piloted | ficance to data cerns about the dinthe | conclusi | limitation | authors’ of
objectives level Was the the populati | ulation gories | priate to | or pub- | and/or enable ade- about non- results | methods ons s of the | interpret | participa
of the social sample | general | onunder | under non- the aims | lished |precision| themto | quately | non-re- | respon | internally , justified study ation of nts
study contact size pop- investi- | investi- | respon- of the pre- esti- be re- de- sponse | ders de- | consiste | presente | by the | discusse the attained
Region Survey clear? patterns? | justified? | ulation? | gation? | gation? ders? study? | viously? | mates? | peated? | scribed? | bias? | scribed? nt? d? results? d? results? ?
AFR South Africa Yes Yes No Yes Yes Yes No Yes Yes Yes Yes Yes No No Yes Yes Yes Yes No Yes
2010
South Africa Yes Yes No Yes Yes Yes No Yes Yes Yes Yes Yes No No Yes Yes Yes Yes No Yes
2011
Zambia 2011 Yes Yes No Yes Yes Yes No Yes Yes Yes Yes Yes No No Yes Yes Yes Yes No Yes
Zimbabwe Yes Yes No Yes Yes Yes No Yes Yes Yes Yes Yes Unk No Yes Yes Yes Yes No Yes
2013
AMR Peru 2011 Yes Yes No Yes Yes Yes No Yes Yes Yes Yes Yes Unk No Yes Yes Yes Yes No Yes
EUR Belgium Yes Yes No Yes Yes Yes No Yes Yes Yes Yes Yes Unk No Yes Yes Yes Yes No Yes
2005-06
EUR Belgium Yes Yes No Yes Yes Yes No Yes Yes Yes Yes Yes Unk No Yes Yes Yes Yes No Yes
2010-11
Finland Yes Yes No Yes Yes Yes No Yes Yes Yes Yes Yes Unk No Yes Yes Yes Yes No Yes
2005-06
France 2012 Yes Yes No Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes Yes Yes Yes Yes No Yes
Germany Yes Yes No Yes Yes Yes No Yes Yes Yes Yes Yes Unk No Yes Yes Yes Yes No Yes
2005-06
Italy 2005-06 Yes Yes No Yes Yes Yes No Yes Yes Yes Yes Yes Unk No Yes Yes Yes Yes No Yes
Luxembourg Yes Yes No Yes Yes Yes No Yes Yes Yes Yes Yes Unk No Yes Yes Yes Yes No Yes
2005-06
Netherlands Yes Yes No Yes Yes Yes No Yes Yes Yes Yes Yes Unk No Yes Yes Yes Yes No Yes
2005-06
EUR Poland Yes Yes No Yes Yes Yes No Yes Yes Yes Yes Yes Unk No Yes Yes Yes Yes No Yes
2005-06
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standing and is target/ refer- address mea- been tical de- Were the | raise infor- analyses | discussi Were affect or
Were the pop- that pop- | refer- ence and sured trialled, signi- scribed basic con- mation Were | describe | ons and the the consent
aims/ ulation- ulation ence pop- cate- appro- piloted | ficance to data cerns about the dinthe | conclusi | limitation | authors’ of
objectives level Was the the populati | ulation gories | priate to | or pub- | and/or enable ade- about non- results | methods ons s of the | interpret | participa
of the social sample | general | onunder | under non- the aims | lished |precision| themto | quately | non-re- | respon | internally , justified study ation of nts
study contact size pop- investi- | investi- | respon- of the pre- esti- be re- de- sponse | ders de- | consiste | presente | by the | discusse the attained
Region Survey clear? patterns? | justified? | ulation? | gation? | gation? ders? study? | viously? | mates? | peated? | scribed? | bias? | scribed? nt? d? results? d? results? ?
United Yes Yes No Yes Yes Yes No Yes Yes Yes Yes Yes Unk No Yes Yes Yes Yes No Yes
Kingdom
2005-06
United Yes Yes No Yes Yes Yes No Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes
Kingdom
2012
WPR Australia Yes No No No No Unk No Yes Yes Yes Yes Yes Unk No Yes Yes Yes Yes No Yes
2008
Australia Yes Yes No Yes Yes Yes No Yes Yes Yes Yes Yes Yes No Yes Yes Yes Yes No Yes
2013
WPR China 2010 Yes Yes Yes Yes Yes Yes No Yes Yes Yes Yes Yes No No Yes Yes Yes Yes No Yes
China 2015- Yes Yes No Yes Yes Yes No Yes Yes Yes Yes Yes Unk No Yes Yes Yes Yes No Yes
16
Vietnam Yes Yes No Yes Yes Yes No Yes Yes Yes Yes Yes Unk No Yes Yes Yes Yes No Yes
2007
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Appendix 1 Table 18. Subgroup Analyses

Proportion of adult contacts with men (random effects summary estimates)

Children Adults
Boys Girls Men Women

Subgroup n % 95% ClI 12 % 95% ClI 12 n % 95% ClI 12 % 95% ClI 12
Region

African Region 2 39 (35-44) 78.9 38 (34-43) 79.0 4 55 (42-68) 99.6 41 (32-51) 99.2

Region of the Americas 1 46 (44-49) - 43 (40-46) - 1 59 (56-61) - 46 (43-48) -

European Region 11 42 (40-43) 47.5 38 (37-40) 26.4 10 56 (55-57) 84.1 42 (40-43) 92.6

Western Pacific Region 3 42 (38-47) 74.3 37 (35-40) 0.0 5 51 (46-57) 97.2 39 (36-42) 94.8
Setting

National 10 42 (40-43) 51.1 39 (38-40) 24.0 9 56 (55-57) 84.9 42 (40-44) 93.4

Sub-national 7 42 (39-45) 85.5 38 (36-40) 64.2 11 54 (49-59) 98.9 40 (37-44) 98.0
Tuberculosis burden

High 5 41 (38-44) 81.7 38 (36-40) 50.8 7 54 (47-62) 99.3 40 (35-45) 98.7

Low 12 42 (41-44) 62.1 39 (38-40) 46.5 13 55 92 42 (40-43) 93.2
Sampling

Random 1 a7 (42-52) - 39 (35-44) - 2 50 (43-58) 95.5 39 (34-44) 94.2

Stratified 4 41 (38-44) 82.7 38 (36-40) 61.8 6 56 (48-63) 99.4 41 (36-47) 98.7

Quota 11 41 (40-43) 53.1 39 (37-40) 27.4 10 55 (54-57) 91.7 41 (39-43) 94.4

Convenience 1 46 (44-49) - 43 (40-46) - 1 59 (56-61) - 46 (43-48) -

Unknown 0 - =) - - (—) - 1 50 (46-54) - 36 (34-38) -
Reporting duration

24 h 15 42 (41-44) 62.0 38 (37-40) 46.0 17 56 (54-58) 95.6 40 (39-42) 94.6

48 h 2 40 (35-44) 93.6 39 (37-41) 59.3 2 46 (33-60) 99.6 50 (40-60) 99.1

72 h 0 - (—) - - (—) - 1 50 (46-54) - 36 (34-38) -
Age of adult participants

18+ 0 - ) - - (—) - 3 57 (46-67) 99.1 37 (32-43) 96.8

16+ 1 a7 (42-52) - 39 (35-44) - 1 54 (52-56) - 36 (34-38) -

15+ 14 42 (41-43) 56.7 38 (37-40) 48.0 15 56 (54-57) 90.6 41 (40-43) 93.7

13+ 1 37 (36-39) - 40 (38-42) - 1 39 (38-41) - 55 (53-56) -

NA 1 37 (32-43) - 40 (34-47) - 0 - (—) - - (—) -
Age of adult contacts

16+ 1 a7 (42-52) - 39 (35-44) - 1 54 (52-56) - 36 (34-38) -

15+ 15 42 (41-43) 57.6 38 (37-40) 44.7 16 55 (53-57) 93.4 41 (40-43) 93.3

13+ 1 37 (36-39) - 40 (38-42) - 3 54 (37-70) 99.7 42 (29-55) 99.5
Participation

Equitable 15 42 (40-43) 76.6 39 (38-40) 47.0 11 57 (54-59) 95.8 40 (37-42) 95.0

Excess males 2 42 (40-44) 0.1 38 (36-40) 0.0 1 39 (38-41) - 55 (53-56) -

Excess females 0 - (—) - - (—) - 8 54 (52-56) 94.1 41 (40-43) 94.2
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